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OBSERVATIONS ON MOTILITY IN CERTAIN 
CYANOPHYCE-E.' 

EDWARD S. CASTLE. 

The power of spontaneous movement in the blue-green algae 
has been stated by many authors to be confined to the family 
Oscillatoriaceae, occurring characteristically in the vegetative 
filaments of Oscillatoria, Phormidium, Spirnlina and Arthrospira, 
and occasionally in the hormogonia of related genera and even 
of such Heterocysteae as Nos toe, Scytonema, and Rivularia, In 
addition, DeBary (1863) and Phillips (1904) have described 
motion in vegetative filaments of the genus Cylindrospermum, a 
member of the Nostocaceae. 

Recently, however, two species of Auabcena occurring on the 
estate of Mr. E. F. Atkins at Soledad, Cuba, and studied by the 
writer in the Harvard Laboratory there, were found, although 
belonging to the Nostocaceae, to show consistent motility like 
that characteristic of the Oscillatoriaceae. These two species 
were both commonly collected, forming thin scums on damp earth 
in roadside ditches. In culture bottles they spread rapidly up 
the sides of the glass in a manner resembling an active Oscillaioria, 
finally covering the whole inside surface with filaments packed 
side by side in a single layer. Although exhibiting an active 
motility like that regarded as characteristic of members of the 
Oscillatoriaceae, the filaments of both these species were torulose 
and consistently contained heterocysts that conclusively excluded 
them from that family. The larger of the two forms (Fig. ih) 
regularly produced spores and in all essential characteristics 
justified being identified as a species of Anabceua; the other, 
smaller form {Fig, la), although it never developed spores during 
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the two months it was under observation, nevertheless was 
judged an Anahmua on its general morphology. Exact determi¬ 
nation of the sj)ecies was not attempted by the writer but will 
be referred later to specialists in the classification of the group. 



Fig. I. Portions of the trichoines of the motile species of Anabana studied at 
Soledad. {a) The smaller species showing its characteristic structure, (h) The 
larger species showing the cells, heterocyst, and spore in their characteristic 
arrangement. 

Both these species of Anabcena were consistently and actively 
motile, the motility resembling in general that customary in the 
OscillatoriaccaL Flexion of the whole filament as well as 
translator}' movement was seen in both species, but rotation 
was not observed. Filaments with heterocysts moved as actively 
as those without, contrary to what Borzi (1886) observed in the 
case of species of Nostoc. Speed of translation was, within 
limits, independent of the length of the filament, confirming the 
observations of Crozier and Federighi (1924) on OsciUatoria. At 
28.9° C\ (84° F.), the rates of translation of these species of 
Anabcena, compared with the rates of some rapidh'-motile species 
of OsciUatoria, were: 

Anabxna sp. av. 2.5 m ])er sec. 

OsciUatoria fonnosa . . “ 4.2 ^ “ “ 

OsciUatoria princeps . “ 5 0/x 

rhe rate of moxemeiU in Anabivna is thus seen to he half 
that of OsciUatoria princeps and somewhat more than half that 
of OsciUatoria forniosa under the same conditions. Although 
motility has not been reported in Analnrna hitherto, the motility 
which has been recorded fre(|uently in the hormogonia or such 
related I leterocN stea* as Xostoc, Scytonenia, or Riviilciria has in- 
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variably been described as of a ver\' slow nature. 'I'he rales 
given by West (1916, p. 23), as found by l^rand for the horinogonia 
of species of Phormidium, vary from 0.004 d) 0.058 /u per second, 
and are thus many times slower than those seen by the writer 
in the vegetative filaments of Amihcvmi; but it should be noted 
that the temperature at which these slower rates occurred was 
not given. 

In view of the fact that during the movement of these species 
of Anahxna no rotation was ever observed by the writer, it 
seemed advisable for comparison to examine species of OsciUatoria 
in this respect, especialh^ since Crozier and Federighi Qoc. cit.) 
have expressed some doubt whether rotation of the filaments of 
OsciUatoria does indeed always take place during translation. 
Careful examination of a considerable number of favorable 
species of OsciUatoriu at Soledad has convinced the writer most 
conclusively that many species do exhibit rotation of the filament 
around the long axis. In species in which the ends of the fila¬ 
ments were characteristically hooked, this hook, which main¬ 
tained its peculiar shape, could be seen to rotate through the 
water in a manner precluding a mere circular bending of the tip. 
Moreover, in larger species, rotation could be observed very 
convincingly by following the change in relative position of 
granules lying at different depths within the cell content. 

Also, in view of the fact that West (1916 and 1904), when dis¬ 
cussing the niotihtv of ArtJirospira, states that rotation has not 
been observed in this genus, it may be of interest to record that 
in a species studied at Soledad, rotation was found to accompan\ 
progression, as in SpiruHua^ while flexion also was seen to occur 
at times. 

Summary. 

Two species of Anabiena, of the family Xostucacea*, studied in 
Cuba, were found to exhibit motion similar to that of the Oscil- 
latoriacea. The rate of movement was independent of the 
presence of heterocysts or of the length of the filament, and was 
about one half that of actively motile OsciUatoria^ under the 
same conditions, but much more rapid than that previousK- 
recorded for the horinogonia of Piwnnidiiun. No rotation was 
observed in these species of Amibivna l)Ut several species of 
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Oscillatoria and one species of Arthrospira were seen to rotate 
customarily during free-swimming translation when observed 
under similar conditions. 
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